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DECLARATI ON OF THE RECORD OF DECI SI ON
Site Nane and Locati on

Auxiliary Reactor Area-| Chem cal Evaporation Pond
Qperable Unit 5-10

Waste Area Group 5

| daho Nati onal Engi neering Laboratory

| daho Falls, |daho

Statenment of Basis and Purpose

Thi s deci si on docunent presents the renedial action selected for the
Auxiliary Reactor Area-lI (ARA-1) Chemi cal Evaporation Pond, |daho Nationa
Engi neering Laboratory Operable Unit 5-10. This alternative was selected in
accordance with the Conprehensive Environnental Response, Conpensation
andLiability Act, as anended by the Superfund Anmendnents and Reauthori zation
Act, and to the extent practicable, the National O and Hazardous

Subst ances Pol |l ution Contingency Plan. This decision was based on the
information in the site Admi nistrative Record, which is located in the I NEL
Technical Library in Idaho Falls, |daho.

The | ead agency in this decision was the U S. Departnent of Energy (DOE)
The U.S. Environnental Protection Agency (EPA) and the |daho Departnent of
Health and Welfare (IDHW participated in scoping the site investigations
and evaluating the renedial investigation data. The IDHWconcurs with the
sel ected renedy.

Description of the Sel ected Remedy

The DCE has deternmined that no further remedial action is necessary at the
ARA-1 Chemi cal Evaporation Pond to ensure protection of hunan health and the
environnent. This decision is based on the results of the human health and
ecol ogi cal risk assessnents, which indicate that conditions at the ARA-I
Chemi cal Evaporation Pond pose no unacceptable risk to human health or the
environnent. The EPA approves of the DOE decision, and the | DHW concurs.

Decl arati on

No renedial action is necessary at Operable Unit 5-10 to ensure protection
of human health and the environnment. A statutory 5-year review w |l not be
requi red because hazardous substances do not remain onsite above health-
based | evels. Subsurface conditions and the groundwater pathway need
further eval uation; consequently, additional investigations will be
conducted in another Qperable Unit within Waste Area G oup 5.

Si gnature sheet for the foregoing Record of Decision for Qperable Unit 5-10
at the Idaho National Engineering Laboratory by the United States Departnent
of Energy and approved by the United States Environnental ProtectionAgency,

wi th concurrence by the Idaho Departrment of Health and Welfare. The



operable unit consists of the Auxiliary Reactor Area-|I Chem cal Evaporation
Pond at the Idaho National Engineering Laboratory.
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DECI SI ON SUMVARY
1. SITE NAME, LOCATION, AND DESCRI PTI ON

The Idaho National Engineering Laboratory (INEL) is a U S. Departnent of
Energy (DOE) facility that enconpasses approximately 2,305 sq km (890 sq m)
i n southeastern Idaho. The nearest pernanent residents are located in
Atonmic City (population 34) about 11 km (7 m) south of the Auxiliary
Reactor Area (ARA) facilities. The nearest |arge population center is |daho
Falls (popul ati on 46,000), |ocated approximately 48 km (32 m) to the east.
INEL land is currently classified for industrial and nixed use (restricted
agricultural and recreational) by the U S. Bureau of Land Managenent. [t
has been designated as a National Environnental Research Park. The ARA is

| ocated in Butte County on the southern portion of the INEL site (Figure 1).

The INEL is part of the Eastern Snake River Plain, a volcanic plateau
consisting of a series of basaltic lava flows with sedinmentary interbeds.
The topography of the INEL is generally flat to gently rolling, with an

el evation range of 1,732 m (4,750 ft) to 1,896 m (5,200 ft). The topography
at the ARAis relatively flat with a gradual slope to the south. Soils in
the vicinity of the ARA are shallow and poorly devel oped and are conposed of
wi ndbl own (eolian) sedinments exhibiting a sandy | oam or | oanmy conposition
The majority of the soils are Aridisols with calcic horizons (accunul ations
of cal ci um carbonate).

The Snake River Plain Aquifer underlies the INEL and has been designated as

a sol e source aquifer pursuant to the Safe Drinking Water Act. The depth to
the aquifer varies from61l m (200 ft) in the northern portion of the INEL to
270 m (900 ft) in the southern portion; the depth to the aquifer at the ARA
is approximately 183 m (600 ft). Regional groundwater flow is generally to

t he sout hwest.

The ARA consists of four separate facilities; ARA-I is the southernnpost and
ol dest facility. The ARA facilities have been used for research reactor
operations and support activities. Al ARA reactors have been renpved, and
each facility has undergone partial decontam nation and decomm ssi oni ng. ARA
-1 was a support facility and has not been used for operations since 1988.

The ARA-I Chemical Evaporation Pond is listed as Operable Unit (OQU) 5-10 in
Waste Area Group (WAG 5 under the Federal Facility Agreement and Consent
Order (FFA/CO for the INEL. QU 5-10 is an unlined surface inmpoundnent that
was previously used to dispose of |aboratory wastewater from buil di ng ARA-
627 (Figure 2). The pond is nowtypically dry except after precipitation
events. The pond was constructed in 1970 by excavating native soil tocreate
a topographic depression. Basalt outcrops are present within the pond and

i medi ately adjacent to the pond. Field sanmpling conducted on the pond in
1990 found a naxi mum pond soil depth of 1.1 m (3.5 ft) and an average soi



depth of approximately 0.5 m (1.5 ft). The ARA-I facility is approxi mtely
3 m(10 ft) higher in elevation than the pond. The di nensions of the area
sanpl ed were approximately 40 x 140 m (130 x 460 ft), but the ponded area
was approxinately 20 m (66 ft) in dianeter (Figure 3).

2. SITE H STORY AND ENFORCEMENT ACTI VI TI ES
2.1 Enforcement Activities

Under the I NEL Consent Order and Conpliance Agreenent (COCA) signed by the
U. S. Environnmental Protection Agency (EPA), DOE, and U. S. Geol ogical Survey
in July 1987, the ARA-1 Chenical Evaporation Pond was classified as a Land
Di sposal Unit and was listed as COCA Unit ARA-01. Releases of radioactive
or hazardous contam nants to the ARA-1 Chenical Evaporation Pond were first
identified and eval uated during investigations conducted in accordance wth
t he COCA.

In July 1989, the INEL was proposed for inclusion on the National Priorities
List (NPL) in 54 Federal Register (FR) 29820. The listing was proposed by

t he EPA under the authority granted by the Conprehensive Environnenta
Response, Conpensation, and Liability Act (CERCLA), as anmended by the
Superfund Arendnents and Reaut horization Act of 1986. The final rule
placing the INEL on the NPL was published in Novenber 1989 in 54 FR 44184.

In Decenmber 1991 the EPA, DOE, and |daho Departnent of Health and Welfare

(1 DHW signed the FFA/CO. The FFA/ CO and Action Plan supersede the COCA and
provi de schedul es and strategies for inmplenenting the National G| and

Hazar dous Substances Pol |l ution Contingency Plan (NCP) at the INEL. Under
the FFA/ CO the ARA-I Chemi cal Evaporation Pond is listed as QU 5-10.

2.2 Site History and Investigations

ARA-1 is a surplus facility that was used as a nucl ear research area, as
research | aboratories, and for various operations related to the exani nation
or storage of radioactively contami nated naterials. The ARA-I facility is
conpri sed of two nmain buildings, ARA-626 and ARA-627. ARA-626 was a hot

cell used to support nmaterials research, and it contained a small |aboratory
area for sanple preparation and inspection. ARA-626 was not connected to

t he pond.

ARA- 627 served many purposes following its construction in 1955. Between
1955 and 1971, ARA-627 was a print shop. Beginning in 1970, the buil ding
was expanded and nodified to serve as a research |aboratory for materials
devel opnent and testing. During this expansion, the ARA-1 Chenica
Evaporati on Pond and the waste |ine from ARA-627 were constructed. From
1970 to 1984, snmll anounts of volatile organi c conpounds (VOCs) and minera
acids were used for naterial testing operations at ARA-627. On rare

occasi ons when | arge anpunts of acids or VOCs were used on a specific
project, they were retained and sent to the Idaho Chenical Processing Plant
for processing. Small anpunts of acids and VOCs were used on a nore routine
basi s and were disposed of in the foll owi ng manner:

Radi oactively contamni nated acids were placed into the radi oactive
wast e sewer and retained in the radi oactive waste tank (ARA-729)
bef ore di sposal .

Nonr adi oacti vely contam nated aci ds and VOCs were di scharged through
the waste line to the ARA-I Chemi cal Evaporation Pond (ARA-745).

In 1980, ARA-627 was further nodified to incorporate a radi ochem stry
| aboratory that operated until 1988. The | aboratory performed extractions



to determ ne potential |eaching characteristics and concentrations of

radi onuclides in various waste fornms and environnental media. The

| aboratory testing performed resulted in approximately 95 to 99% of the | ow
| evel radioactive naterial |eached fromthe analytical sanples to be
retained on filter paper. The contaminated filter papers were periodically
sent to the Radi oactive Waste Managenent Conplex for disposal. The snal
amounts of radioactive material not captured on the filter paper and the
VOCs used in the extraction process (xylene, heptane, 2-ethyl hexanol, and
net hanol ) were discharged with other | aboratory wastewater to the ARA-I

Chem cal Evaporation Pond. 1In 1988, the radi ochenistry |aboratory was noved
to the Test Reactor Area; except for janitorial rinsewater from ARA-627

di scharges to the pond ceased.

A sanpling effort was conducted in 1990 to better characterize the ARA-I
Chemi cal Evaporation Pond in support of Resource Conservation and Recovery
Act closure activities under the COCA. Previous characterization activities
did not define the extent of contamination; therefore, additional sanpling
was necessary to better characterize the pond and di scharge pipe. The 1990
sanpling results are docunmented in the Renedial Investigation Report for the
ARA Chemi cal Evaporation Pond (Operable Unit 5-10), which is available in
the Adm nistrative Record. Upon the signing of the FFA/CO in 1991, the EPA,
DCE, and | DHW agreed that these data would be used for CERCLA site
characterization and risk assessnment.

The sanpling strategy devel oped to detect chem cal and radi oactive

contam nants in the pond sedi ments was based on process know edge and a
previous investigation that determined Iimted quantities of materials were
di scharged over the 17 years of pond use. A total of 25 biased and 23
random sedi nent sanpl es (including quality assurance sanples) were coll ected
at the surface and basalt interface fromw thin the pond and di scharge pipe
area. Ten biased soil sanples were collected approximately 30 m (100 ft) to
the south ofthe pond in an area unaffected by ARA activities. These 10
sanpl es were used to determ ne background nmetal concentrations (Figure 3).

3. H GHLI GHTS OF COVMUNI TY PARTI CI PATI ON

On June 26, 1992, a document containing proposed plans for three I NEL sites,
i ncluding the ARA-1 Chem cal Evaporation Pond, was released to the public.
The plan was mailed to approxi mately 6,500 individuals on the INEL nailing
l[ist, with a cover letter fromthe Director of the Environmental Restoration
Division, U S. Departnent of Energy Idaho Field Ofice (DOE-1D). The public
conmment period for the proposed plan was fromJuly 6 to August 5, 1992.
Conmunity participation activities have been conducted as required by CERCLA
sections 113(k)(2)(B) (i-v) and 117 and part XXIV of the FFA/ CO

The ARA-I Chemi cal Evaporation Pond proposed plan sumari zed the results of
the human health risk assessnment, which was based on nopdel ed exposures to

t he pond contam nants. The nodeling indicated that the contam nants at the
site pose no unacceptable risk to human health and t he environnent.
Therefore, the DOE, EPA, and | DHWreconmended No Action for the Chem ca
Evaporati on Pond in the proposed plan

The Notice of Availability for the proposed plan was published in the
fol |l owi ng newspapers:

- The Post Register (ldaho Falls) - July 1, 1992

- The ldaho State Journal (Pocatello) - July 2, 1992
- Times News (Twin Falls) - July 1, 1992

- ldaho Statesman (Boise) - July 2, 1992

- Daily News (Moscow Pullman) - July 11 and 12, 1992
- South Idaho Press (Burley) - July 1, 1992



-  The Lewi ston Morning Tribune (Lewi ston) - July 1, 1992.

Copies of the plan are available in the Adnm nistrative Record file in the
I NEL Technical Library, 1776 Science Center Drive, ldaho Falls. Copies of
the file also are available in the INEL Informati on Repository sections of
the public libraries in Idaho Falls, Pocatello, Twin Falls, Boise, and

t heUni versity of Ildaho Library in Mscow.

Techni cal briefings on the proposed plan were held July 13 in Twin Falls,
July 14 in Mscow, and July 15 in Pocatello. The Twin Falls briefing was
presented to the Twin Falls City Council and was open to the public; the
Moscow and Pocatello briefings were presented to the public.

Articles explaining the proposed plan for the ARA-1 Chem cal Evaporation
Pond were printed in the May and July 1992 issues of the | NEL Reporter

newsl etter, which is widely distributed within Idaho. Additionally, during
the public coment period (fromJuly 6 to August 5), public neetings on the
proposed plan were held in lIdaho Falls on July 20, Burley on July 21, Boise
on July 22, and Moscow on July 23. An INEL press release informng the
public of the upconming neeting in their area was distributed to state-w de
nedi a. Personal phone calls were made by INEL Qutreach O fices in Pocatello,
Twin Falls, and Boise to informkey representatives fromconmmunity groups of
t he opportunity for public comrent.

The notices of the times and dates of public neetings were published in the
fol |l owi ng newspapers:

- The Post Register (ldaho Falls) - July 17, 1992

- The ldaho State Journal (Pocatello) - July 17, 1992

- Times News (Twin Falls) - July 20, 1992

- ldaho Statesman (Boise) - July 20, 1992

- Daily News (Moscow Pullman) - July 21, 1992

- South Idaho Press (Burley) - July 20, 1992

- The Lewi ston Morning Tribune (Lewi ston) - July 21, 1992.

At the neetings, representatives fromthe DOE-1D, EPA, and | DHW di scussed

t he proposed plan, answered questions, and received public coment. Verbatim
transcripts of each public neeting were prepared by a court reporter and are
avai l able, along with the witten conments, in the Administrative Record.
Conments received fromthe public were considered in the final decision and
have been sumari zed and addressed in the Responsiveness Sumary attached to
this Record of Decision (Appendix A).

4. SCOPE AND ROLE OF OPERABLE UNI T AND RESPONSE ACTI ON

Under the FFA/CO, the INEL is divided into 10 WAGs; each WAG consi sts of
several QUs. This strategy allows the DOE-1D, EPA, and IDHWto investigate
QUs and focus avail abl e cl eanup resources on those areas that pose an
unacceptable risk to human health and the environnent. WAG 5 consists of 13
QUs | ocated at the Power Burst Facility and the ARA. As previously stated,
the ARA-I Chemi cal Evaporation Pond is designated as OU 5-10.

QU 5-10 includes the pond sedi nents and the sedi ments under the discharge
pi pe. The data collected to characterize the pond's sedinments were used in
the renedial investigation baseline risk assessment. This risk assessnent

i ndi cates the sedinents within the Chem cal Evaporation Pond and under the
di scharge pi pe pose no unacceptable risk to hunman health and the
environnent. Based on these results and risk managenent considerations, the
t hree agenci es agree that the ARA-I Chemical Evaporation Pond requires no
renedi al action to protect human health and the environnent. Any inpacts
from past releases to the pond that may affect the subsurface (vadose zone)



or groundwater will be evaluated in a future investigation that will be
conpl eted before the INEL site-w de Record of Decision is finalized.

5. SI TE CHARACTERI STI CS

The ARA-1 Chemi cal Evaporation Pond sedinents were investigated by DCE for
t he presence of contam nation between 1982 and 1990. Investigations before
1990 indicated that netals, VOCs, and radi onuclides existed in the

sedi nents. Sanples collected in 1990 were anal yzed for netals, VOCs, and
ganma- and al pha-emtting radionuclides. Analyses for netals and VOCs were
perfornmed as specified in the | aboratory manual Test Met hods for Eval uating
Solid Waste, Physical/Chem cal Methods (EPA, SW846, 1986). Gammma-enitting
radi onucl i des were anal yzed by gamma-spectroscopy net hods specified in the
EGXG Radi ati on Measurenents Laboratory Standard Qperating Procedures
(Procedure DM 1), and al pha emtting radionuclides were anal yzed using the
"Total Spectronetric Al pha Determ nation" procedure used by the Radiation
Measur enent Laboratory at the INEL. Analytical results for random biased,
and background sanples are sumuarized in Table 1

Because sone of the constituents identified at the site also occur naturally
inthe soil, it was necessary to determ ne background concentrations
specific to ARA-I. Background sanples were taken approximately 30 m (100
ft) to the southeast of the pond. Analysis of these soil sanples indicated
nmetal concentrations simlar to generally accepted background val ues for the
western United States (EPA, Ofice of Solid Waste and Energency Response,
Hazar dous Waste Land Treatnent, SW874, April 1983).

The pond sedi ment sanples were anal yzed for 16 naturally occurring netals.
Al nmetals were detected; however, as shown in Table 1, npost netal
concentrations were at or bel ow the background concentration. The sanples
with the highest netal concentrations were collected within a 9 sq m
(approxi mately 100 sq ft) area adjacent to the pond inlet (see Figure 2).

A full gamma spectroscopy anal ysis was perforned, only three gammenitting
radi onucl ides were detected in the pond sedinents: cesium137 (25 of 40
sanpl es), cesium 134 (4 of 40 sanples), and cobalt-60 (3 of 40 sanples).
However, only two sanpl es containing ganma-enitting radi onuclides (biased
sanple and replicate) had detections statistically greater than background
radi oactivity as determned from sanples collected within the WAG 5 area and
reported in Environnmental Mnitoring for EGG Idaho Falls Facilities at the
| daho Nati onal Engi neering Laboratory, EGG 2612(90), August 1991. The

maxi mum concentration of radionuclides in these sanples was 297 pCi/gcesium
137, 11.4 pC /g cesium 134, 8.14 pCi/g cobalt-60, 2.6 pC /g plutonium 239,
and 1.6 pC/g uranium234. As with the nmetals, the sanples with the highest
radi onucl i de concentrations were coll ected adjacent to the pond inlet.

Only one sampl e was anal yzed for al pha-em tting radionuclides. That sanple
was collected fromthe area adjacent to the pond inlet, which was the area
expected to exhibit the greatest contam nation. The al pha-enmitting

radi onucl i des, plutonium 239 and urani um 234, were detected at | ow
concentrations in that sanple. Although only one sanmple was targeted for

al pha-enitting radi onuclides, other data exist that indicate their absence.
Specifically, the al pha-emtting radi onuclides plutonium 239 and pl utoni um
241 are co-produced fromthe decay of a parent conpound. Plutonium 241

qui ckly undergoes radi oactive decay (14-year half-life) to produce anericium
-241, which is a x-ray emtting radionuclide and is detectable by gama
spectroscopy. Ganma spectroscopy anal ysis was perforned on the sedi nment
sanpl es col |l ected throughout the rest of the pond, and anericium 241 was not
detected. The absence of anericium 241 indicates that the parent plutonium
241 and the associated plutonium 239 are al so absent, and it supports the
assunption that the al pha contam nation has linmted distribution in the pond



sedi ments.

Three VOCs (nmet hyl ene chl oride, acetone, and toluene) were detected in the
pond sediments. Qut of 32 total random and bi ased sanples targeted for VOC
anal ysi s, methylene chloride was detected in four sanples at concentrations
ranging from8 to 26 ug/ kg, acetone was detected in two sanples (2 and 7
ug/ kg), and toluene was detected in three sanples (3 to 4 ug/kg).

The fate and transport of the detected contaminants are affected by a

vari ety of physical and chem cal processes. Radionuclides decay and VCOCs
di ssipate; therefore, their concentrations will continue to decrease
overtime. Metal contamination (including radionuclides) found in the

sedi ments isrelatively immbile; the prinmary nbde of transport is w ndbl own
dust. Metals of potential concern in the sedinents are:

Arsenic, chromumWVl, cesium 137, cesium 134, cobalt-60,
pl ut oni um 239, and uranium 234, which are classified as Group A human
car ci nogens

Cadmium a Group Bl probabl e human carci nogen
Beryllium a Group B2 probabl e human carci nogen

Chromum 111, a noncarcinogen that may have other adverse human health
effects.

At the ARA-1 Chemical Evaporation Pond, potential pathways for contam nant
nm gration and exposure to humans include (a) direct atnospheric transport,
(b) indirect transport via game aninmals, (c) direct transport via
groundwat er, and (d) direct ingestion by workers or future residents.
Direct exposure to ionizing radiation enitted by pond contam nants
constitutes another exposure route, but it is not a mgration pathway.
Exposur e pathways sel ected for the risk assessnent include soil ingestion
i nhal ation, direct contact with contam nants, and exposure to direct

i oni zi ng radi ation.

Pot enti al exposure scenarios based on the above pathways at the ARA-I

Chemi cal Evaporation Pond were Iimted to present occupational and future
residential users. For the occupational scenario, the site worker was
assuned to be exposed to direct radiation and to inhale or ingest

contam nants fromthe pond sediments. Currently, exposure to the public is
unli kely because of the strict security policy at the INEL. However, a
future residential scenario was eval uated because it is possible a hone
could be built on the site if existing | and use policy changes. Residentia
exposures may occur by inhalation, ingestion, dernal contact, or direct

radi ati on exposure. For the risk assessnent, it was assuned residentia
devel opnent will not occur for at |least 30 years. A 100-year residentia
scenari o was al so eval uated consistent with previously published FFA/ CO

i nvesti gations.

6. SUWMARY OF SI TE RI SKS
6.1 Human Health Ri sk

The contaninants found in the ARA-I Chemi cal Evaporation Pond were eval uated
to identify those that contribute the greatest potential risk. A
concentration-toxicity screen was used, which invol ved ranking each

contam nant by its highest detected concentration multiplied by a

chem cal specific risk factor devel oped by the EPA. Consistent with EPA

gui dance (Ri sk Assessnent Cui dance for Superfund, Part A), contani nants
contributing nore than 1% of the total calculated risk were retained in the



baseline risk assessnent. The concentration-toxicity screen identified
chromum |1l as the nmain contributor of noncarcinogenic risk, while the nost
significant carcinogenic risk drivers were chromiumVl, cadm um beryllium
arseni c, and radi onuclides (Table 2).

Table 2 gives the concentrations of the contam nants in the ARA-1 Chenica
Evaporati on Pond that were used in the baseline risk assessnent for each
scenario. Initial concentrations of contam nants neasured in the pond
sedi nents were used to cal cul ated the 95% upper confidence Iimt (UCL) for
each identified risk driver. Calculation of the 95% UCL is based on an
apparent |ognormal distribution on analytic results, using a one sided t-
test. For assessnent of risk, the nean background concentration was then
subtracted fromthe associated UCL, and the resulting val ue was used for
ri sk nodeling. For nonradioactive anal ytes and |ong-1lived radionuclides,
concentrations are considered to remain constant with time. The
nonr adi oactive material nmay deteriorate over tinme, but the decay is neither
constant nor predictable. Radioactive material decays at a predictable
rate, but the activity reduction experienced by a longlived radionuclide
during a 30- or 100-year period would be insignificant.

The human- health effects of the contam nants were evaluated for current
occupational and future residential scenarios (30 and 100 year). Two risk
assessnments for each scenario were devel oped: the first using EPA default
paranmeters and the second using site-specific paraneters. ARA-l is a
surplus facility that is not normally occupied. Therefore, occupationa
direct radiation and i ngestion exposures were nodel ed for an individual who
woul d spend 2 hours at the site every 90 days. Qccupational inhalation
exposure was nodel ed for an individual who spends 1 day/week at ARA-1[ 100 m
(328 ft) fromthe pond].

Resi denti al carcinogenic risks were calculated for both the 30- and 100-year
future-use scenarios for site-specific and default paraneters. The timng
of the residential scenario is not inportant to the chemcal risk
assessment, but it is considered in the radiological risk assessnent because
radi onucl i de decay reduces risk over tine. Residential exposure at the site
may occur by inhalation, ingestion, dernal contact, or direct radiation
exposure.

Each scenari o was assessed using EPA default exposure paraneters to
establish a baseline risk value. Site-specific risk assessnent reflects
site conditions as they exist today and as they are likely to exist in the
future. The major difference between the default and site-specific
conditions is the exposure frequency; a |lower frequency is nore realistic
for this site. The baseline risk assessnment is included in the Renedia

I nvestigation Report for the ARA Chem cal Evaporation Pond (Operable Unit 5-
10).

Cont ami nant intake rates for metals and radionuclides were cal cul ated for

i nhal ati on, ingestion, and dermal absorption in accordance with EPA nethods
found in the Ri sk Assessnent Quidance for Superfund, Volune |, "Human Health
Eval uati on Manual ." For noncarci nogens, the cal cul ated contam nanti nt ake
rates and absorbed doses for each contani nant and exposure route were
conpared to EPA reference doses. The hazard quotients (the ratio of the
calcul ated intake to the reference dose for each contaninant) were sumed by
exposure route and scenario to obtain the hazard indices. A hazard index
val ue greater than 1 indicates possible adverse hunan-health effects for
sensitive subpopul ati ons. For the nodel ed scenarios, no hazard indices
greater than 1 were identified. This indicates the noncarci nogenic

contam nants at the ARA-1 Chemi cal Evaporation Pond pose no unacceptabl e
risk to human health (Table 3).



Carci nogeni ¢ health effects for each scenario were eval uated in accordance
wi t h EPA net hodol ogy using cal cul ated i ntake rates and absorption and sl ope
factors for each carcinogen. The results were the cal cul ated excess cancer
ri sks for each carci nogen. These risks were then sunmed to deternine the
total excess cancer risk for that scenario. For the occupational scenari o,
the current total carcinogenic risk to workers near the ARA-1 Chenica
Evaporati on Pond was 2 in 100,000 (2 x 10[-5]) using the default paraneters
and 2 in 10,000,000 (2 x 10[-7]) using site-specific paraneters. For the
default 30-year future residential scenario, the total carcinogenic risk
from radi onuclides and i norganic nmetals was 1 in 100,000 (1 x 10[-5]) and 2
in 1,000,000 (2 x 10[-6]) for the site-specific scenario. For the 100-year
future residential scenario, the total carcinogenic risk for the default
scenario was 4 in 1,000,000 (4 x 10[-6]) and 1 in 1,000,000 (1 x 10[-6]) for
the site-specific scenario (Table 3).

In summary, noncarci nogeni c contam nants resulted in a hazard quotient of
less than 1 for the occupational and residential scenarios. The calcul ated
excess risk of carcinogenic effects fromexposure to the chemi cal and

radi oactive contaminants in the pond sedinents fromall routes of exposure
was within or below the EPA's target risk range of 1 in 10,000 (1 x 10[-4])
to 1 in 1,000,000 (1 x 10[-6]). The greatest potential for carcinogenic
effects to both workers and future residents was from exposure to direct

i oni zing radiation. These calculated probabilities are within or bel ow the
acceptable risk range (10[-4] to 10[-6]) for increased cancer incidence as
specified in the NCP

Several sources of uncertainty, such as those associated with sanpling and
anal ysis or the use of EPA established toxicity values, are conmon to risk
assessnments and generally have a | ow potential for adding uncertainty to the
results. O her assunptions specific to the ARA-1 Chenical Evaporation Pond
are nore inportant to analysis of uncertainty. These assunptions include
the use of all contam nants detected in the pond in the risk assessnent,

whi ch may increase the risk. However, using EPA-approved nethodol ogies,
such as toxicity-concentration screening, renoves nmany netals and VOCs from
consideration in the risk assessment. The toxicity screen has a snal
probability of underestimating the risk. Another source of uncertainty is
whi ch sanples were used in the risk assessnent. For the ARA-1 Chenica
Evaporation Pond, all sanples (both random and bi ased) were used. The use
of biased sanpl es should overestinate total contam nant concentrations in

t he pond, thus, making the risk assessnent nore conservative. Perhaps the
nost i nportant assunption affecting the risks associated with the pond is
that a residence would be located at the pond site in the future. Because
of conditions at the pond the probability of a residence being located in
close proximty to the pond is quite snall. The limted areal extent of
contam nation and the inprobability of future residents spending significant
time in the area indicates that the potential risks have probably been

over esti mat ed.

Because the potential effects of the assunptions used in the risk assessnent
are not quantified, it is difficult to nmeasure the effect on total risk.
However, the potential for over-and underestinmation can be qualitatively
conpared. On balance, it appears there is a greater potential for
overestimation of exposures and risks. Therefore, the estinates of tota
risk for this site can be considered conservati ve.

6.2 Environmental Risk

The renedial investigation also addressed the effects the contam nants in
the ARA-I Chem cal Evaporation Pond sedi nents woul d have on the environnent.
The main contam nants of concern are netals and radi onuclides, which
typically are immpbile in the soils and unlikely to be transferred through



the food chain. The contam nation in the pond has a limted distribution
therefore, any effect that could be identified would be on an individual and
not on a population or comunity. These factors, conbined with the

di sconti nued use of the pond, sem-arid climte, sparse vegetation, and
l[imted habitat for wildlife, minimze risks to the ecosystem However,
environnental risk will be further evaluated in the WAG 10 Conprehensi ve
Renedi al I nvestigation/Feasibility Study scheduled to begin in 1998.

7. DECI SI ON

The DCE has determ ned no further renedial action is necessary at the ARA-I
Chemi cal Evaporation Pond to ensure protection of human health and the
environnent. This decision is based on the results of the human health and
ecol ogi cal risk assessnents that determ ned conditions at the site pose no
unacceptable risk to human health or the environnment. The EPA approves of
t he deci sion and the | DHW concurs.

8. EXPLANATI ON OF SI GNI FI CANT CHANGES

The proposed plan for the ARA-1 Chemical Evaporation Pond sedi nents was

rel eased for public comment on June 26, 1992. The proposed plan identified
No Action as the alternative preferred by the DOE, EPA, and IDHW The three
agenci es have reviewed and considered all witten and verbal comments
concerning the proposed action that were submtted during the public coment
peri od. The agencies determned that no significant changes to the
preferred alternative, as presented in the proposed plan, were necessary. Ll



